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(FE) B BREFRBUY A 2 Z 8 5 (type 2 diabetes mellitus, T2DM) & BB fgX 38t & BE VT Bk 2 B8 47 B F 1(si-
lence information regulator 1, SIRT1) AMP & {t.7 & 8 (AMP activated protein kinase, AMPK) 14 4, 1k 4 B 4 3% 78 4% 350 7% % 1y
8 7% 1k T F 1a(peroxisome proliferator—activated receptor—y coactivator—lo, PGC-1a) & H XA H 1, Fik &5 HEHRKA
IRVEH & (35 mghkg) B JE i St L T2DM A REAL A o Ja AL WA AL B R A B 41 (04 ghe) BERH A EL(08 ¢
kg), B LAAREARARNEF L, F4 8 A, M F 5 6 H R AT 0 A 5 T ERB T k-6t 7] 8 & T @ R (area
under the curve, AUC),ELISA 548 25 i i1 & % % (fasting insulin, FINS)ACF, i+5 44 A8 A LIAE 4 B B 24K 4048 2 (homeostatic
model assessment for insulin resistance, HOMA-IR), 2 ¥ 3 4 b 2 A7 U € i 37 & A2 [ BZ (total cholesterol, TC) it = B (triglyc-
erides, TG) & % & J§ & & JEE & (high density lipoprotein cholesterol, HDI~C) & 5 & Ml & & B2 & & (low density lipoprotein choles-
terol, LDL-C) # &t #y % . B (superoxide dismutase, SOD) ,# = B (malondialdehyde, MDA)A-F , HE Z¢& L 2 Ui 41 80 & %
&AL, Western blot 43Il T fif SIRT1 AMPK \PGC-la & H &3k, Z5R §IE® 4lthf, #A4 FBG AUC FINS . HOMA-IR TC TG,
LDI~-C MDA ¥ & # % (P<0.01) ,HDL~C.SOD #7 SIRT1 , AMPK .PGC~la 2 &1 5k 3k 3 W] B 1K (P<0.01) , AT JIE A ST R HEF] 4L,
JFF 40 H, 8] IR T VBl , 2B R MEBR . S AR A 4 He B, BN IR A B 4 B 58 71 B 4 FBG FINS .HOMA-IR TG MDA 3 B 1K (P<
0.05,P<0.01),S0D ## SIRT1 ,AMPK ,PGC-1la & & %38 # ¥ B 7 (P<0.05,P<0.01) , JiT JE 41 AT R He U AR SR TF e iy R AR 2
;B m A E 4 AUCTC 39 £ 12 {K(P<0.05) ,HDL-C " £ 7+ % (P<0.05), 5§ B A & 41 8%, % %5 7l & 41 FBG AUC FINS |
TC MDA ¥ ¥ & £ 15 (P<0.05) ,SIRT1 AMPK \PGC-la & B & 3k 9 | 7178 (P<0.05) 4518 AR I i e — & B £ P& T2DM
KR R R, R R 5 Z I, HAUHE T 4k &5 2 & F 0Lk, A 37 IF I SIRTL AMPK PGC-lo & B R K H X,

(R4 2 BB R HE R I S0 R % LB 5 B8 1 Bl F 1; AMP 35 L& & e
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(Abstract] Objective To explore the effects of ampelopsis grossedentata extract on glycolipid metabolism and silence
information regulator 1 (SIRT1), AMP activated protein kinase (AMPK) and peroxisome proliferator—activated receptor—y coactivator
1-a (PGC-1a) expressions of liver in type 2 diabetes mellitus (I2DM) rats. Methods T2DM rat model was established by high—fat/
high—sugar diet combined with streptozotocin injection (STZ, 35 mgkg) intraperitoneally. Then, T2DM rats were randomly divided
into model group, low—dose ampelopsis grossedentata extract group (04 gkg), and high—dose ampelopsis grossedentata extract group
(0.8 g/kg), with 8 rats in each one. In addition, normal diet rats (n=8) were set as the normal group. After 6 weeks of gavage administration,
oral glucose tolerance tests were performed to calculate the area under the curve (AUC) of glucose-time, fasting insulin (FINS) levels
were measured by ELISA, and homeostatic model assessment for insulin resistance (HOMA-IR) was performed. Total cholesterol (TC),
triglycerides (TG), high—density lipoprotein cholesterol (HDL-C), low—density lipoprotein cholesterol (LDL-C), superoxide dismutase
(SOD) and malondialdehyde (MDA) levels were measured by automated biochemical analyzer. The morphological changes of liver
were observed by HE staining, and the protein expressions of SIRT1, AMPK and PGC-la in liver tissues were measured by
Western blot. Results Compared with normal group, fasting blood glucose (FBG), AUC, FINS, HOMA-IR, TC, TG, LDL-C and MDA
levels dramatically increased in model group rats (P<0.01), the expressions of HDL-C, SOD, SIRT1, AMPK and PGC-la decreased
significantly (P<0.01), the arrangement of hepatic cord in liver tissue was disordered, the hepatic intercellular space was unclear and
hepatic steatosis was exhibited. Compared with model group, FBG, FINS, HOMA-IR, TG and MDA significantly decreased in low—
and high—dose ampelopsis grossedentata extract groups (P<0.05, P<0.01), while the expressions of SOD, SIRT1, AMPK and PGC-la
significantly increased (P<0.05, P<0.01), the hepatic cord arrangement was relatively neat, and hepatic steatosis was alleviated. AUC
and TC in high—-dose ampelopsis grossedentata extract group were significantly lower (P<0.05), while HDL-C was notably higher (P<
0.05). Compared with low—dose ampelopsis grossedentata extract group, FBG, AUC, FINS, TC and MDA were significantly reduced,
while the expressions of SIRT1, AMPK and PGC-la significantly increased (P<0.05) in high—dose ampelopsis grossedentata extract
group (P<0.05). Conclusion Ampelopsis grossedentata extract can improve glucolipid metabolism and alleviate insulin resistance in
T2DM rats to a certain extent. The mechanism may be related to mitigating oxidative stress and regulating expressions of SIRTI,
AMPK and PGC-la in liver.
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AMP activated protein kinase

2 RUBE PRI (type 2 diabetes mellitus, T2DM)
S DA TRT OB JBR 8% 2% HRHURNJBE 5 2R X B = 2Ry 22
FEOE R ARSI | 2 i UL AR O 26 2 | o5 Ay
BEIRIA B 90% LA 1, B B 2t & , T LIS [k L
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THEZATFE SIRT1  AMPK F1 PGC—1a & A 1932
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1 R 57H %

1.1 ¥

32 H SPF %% Wistar HMEPE R FR, 8 Il , (A&
(320+10)g, M H b st 2 A AL L0 sh )R A R A
A VFAHIE S : SYXK (3H)2019-0009, h4)1a 5% T-#
MM BEA RS , BN (24+2) C,
FHXHREE 50%~70% . KR A B HE oK, 36
PEMESR 1 J8 5 R G S, e S50 H 1 e rh B 24 K
LAY A B 2 S A IR
LLBH - 202109010001 ,
1.2 EZY 50

BRI (W B s AR BR A WL 415
20211201) ; MR AR (6 AR 2505 S5 AE WA FR
3w 4t : EC22E0708) ; STZ A PR A 2% ik i
E ALY AL (superoxide dismutase, SOD) % P44
MR & N ¥ (malondialdehyde, MDA) & 246
M) & 3 A s R R B A BRA A (553
5 $8050.C1013 BCO175 BCO025) ; ik AH [7 5 (total
cholesterol, TC) K% B g8 1057 & (low—density
lipoprotein cholesterol, LDL~C) . 155 %8 & JIg 25 (10 %2
155 & (high—density lipoprotein cholesterol, HDL~C) |
HIH =8 (triglycerides, TG)M &5 &40 H 7 5L
AU MBS T (64 I AT11-1-1 (A113-1-
1.A112-1-1 A110-1-1) ; SIRT1 HifA& (¥ E Abcam
] T ab189494 ) s KRB R ELISA 5 & |
AMPKa i PGC-1a HLAA  B-actin HLIARITIE [ 32
Proteintech 23 & (41t*5 73 %1 & 40001129 10929 -
2-AP .66369-1-1g .66009-1-Ig)
1.3 FEAUL

MFEAS (AU AR 2R A W AR A R W], Y
5 EZ-8SIM) ; L F KF (R EBUR A, B,
JJ224BC) ; 2R R B DAL GE R A SE B8 =AY
BIFRARAT, BIS  H1650R ) ; i 4 2T BE Y
TR TETR A a4 Y0 A R D 4 IR A Rk A R
(RIS 5000020 KZ-11 MX=F) ; B $AE TRk (i
IR G PR T, KIS . DK-8B) ; il b AS: A
(EEMAR IR PR AT, B . Epoch) ; 42 F 41k
ST (LR TRV E Y = LA BRA R, LS . BK280) 5
P IR (V17 T AR DL R AS 3 il 3 A BR 2 ], R
TS-92) ; VI A L (WL 4 AR 5 i 04 41, 5 . YD -

315) ; GHEALCH N B AR, B0 . BMJ-A) s 8
% pH I (LI ERREALAS), B45 . E-201-C) ; LUK
A LA A ALt AN—{ER) (53 hDY Y -
6C . DYCZ-40D) ; {5 ( 32 v Bt 52 Mb AR AT BR 2
A, A5 . BA210T) .,
2 ik
2.1 EWERsr 552

Wistar K BGE M PEMRTE 1 8, FEALS A 4 41,
VEH 1 41N IE R, HAY 3 A Tt e, 1E 2 8
TR TE 6 J] , gl T s ie ki g 6 J& L 6 JE ),
AL KRR HOIRAS NI T 4T STZ 7T 30 mg/kg
(B THIETRINZE vh, pH 4.5) 357 T2DM RIS
IEH N ST 30 mg/kg W, FEST 3 d 5, MRE
HLIMKE = 16.7 mol/L F/nE BN, MBEAS KR HY
KB IE ST 20 mg/kg STZ J , ## AR A 4%
SNSRI TEST 2 YU AR bR &, S 45
YRR T ALY, sEREZ R RS |, B IL A A S A
4 BRI AL RS R R, R EEA R
NZERK R R 0.1 o/mL IR, DAZSAE) 1] 2500y
SR AR, 25 B AR AT TS R A R, 5
AR AR SR 0.4 o/kg, BELS 7 40
M 0.8 g/kg, IEH 2H 51 AUZH KRR S8 IR FRZR 18
JKER 1 k/d, S 6 A,
2.2 ZSJEIfiLAE (fasting blood glucose, FBG) M %%
W

FEFRIVKCR 1M 2 0 22 K B FBG, FHBAR AR BRI 25
KK, — PR R R SR B4 4, it
YR AR DI S Ak | R A AR A T X AR
PGS BOEHE G AT % Sk 6 &, T 6 J4
AR AT F IR % B it 155 (oral glucose tolerance
test, OGTT) , £ AH K IR ZER 12 h, W& FBG )5
T 2 gkg TOKBIEEA TS |, A TR f50.5
1,1.5.2 b 05 S, MR A A5 BsF 1] 5 IS (e 5
ME-FFE] 2R R 1A (area under the curve, AUC),

AUCoer=(0 h Ifii#F+2x0.5 h MUBE+3x1 h M0+
2x2 h IfLFE) /4
2.3 MR &K (fasting insulin, FINS) K Jj & &
HEHTFE 2L (insulin resistance index, HOMA-IR) 5l

55 6 JEIRIKEAZHTT 12 h, KEASEARZEK,1.5%
I EL 2 Rk, R 2SR I, IR ERE 1 h, DL
3000 r/min(¥4% 8 cm) B0 15 min, WAL FIEWR,
B T-80 CUKFHMNIRAE . K ELISA 25 A K
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S FINS, BT A 25 B 4 1 35 & i B A5 20 47
ZH FINS . FBG %{{t , 1144 HOMA-IR,

HOMA-IR=(FBGxFINS)/22.5"
2.4 AR AN S AR

Wit v BRAE ] “2.37 4 4> A 8l AR AR 23 B A
FE KB ¥ TC TG HDL-C ,.LDL-C .SOD MDA
KF
2.5 HE s IR 208 S22 A48 1k

RIRGHEER G, KEREEE 12 h, TLL 1.5%)%
EL b2 B T SR, KL B ESCSE I AR A, R
WIGHE T 4% 2 RW R, 200K, Ak
Y R, RS RS B K S, 4T HE 3
o, WA TSR BRI 2228 1k
2.6 Western blot £l - /if SIRT1 ,AMPK PGC-1la
HmHEIK

W BE IF A bR AS B [] <2.57  BUTT IR 2H 2R 55 7 | T3k
A2 mL EP & HIEVE, A 300 wL RIPA 2@
SR vk EZY#% 10 min,4 °C, VL 12 000 r/min 3}
8 em B0 15 min, W FIHW, BCA B FHE A
I E R AR . TR 10973 B 1 \4.8% I He 4 st , fin
A TEMED Ji5 $& 5] I, I ACKH R A4 R Ay G 2 A
a5 Sx AR BTBERE LUK B ARG MRTR A, AR T
JE AT, 72 2 PVDE I B PT B 90 min, il
A SIRT1 ,AMPKa Fil B-actin HTi4 ,4 Cid 7% , TBST
Yk 3 U, YK 10 min, i1 ZHFF 90 min, VEE, ECL
M2 R SR E 1 min, BERBUZ RGUZ
2.7 Gt

SRS SPSS 26.0 G5 i B #E AT A0 b
GraphPad Prism 9 #471ER , IEBS M iTE R
7N, A1) F R F B 2R 7 22 40 BT 5 AN R
T 225 HEAES 8RS . DL P<0.05 RoREF AL

HEE X,
3 #R

3.1 FESSIREUWI & H KB FBG By
TR 2% R] A5, A4 FBG B I i FIE s
ZH(P<0.01), T 4 A5 B4 E4 FBG BB TF

R A5 25

b ”
“Xxs

BIRIZH (P<0.05), T 6 JAJG , A5 vl i dl  BEAs
G20 FBG W] W AIE T A 2H (P<0.05,P<0.01),
SRR S0 LA, B8 e A T3 4 )5 T
it 6 JAJ5 FBG B FEAR(P<0.05) , TEILER 1,

F1 HSFRIWMNEHEKRR FBC BIZME (35, n=8)

FBG/(mmol/L)
ZH 51 —
THiRT  TH2EE TH4RE THo AR
A 4.66£028  4.21+0.46 4.620.19 4.4+0.23
BEIZE 14.61£1.77%% 14.26+1.73%% 15.09+1.91%% 15.13£1.99%%*
RRMGREA 12.874245  12.96x1.70  11.56+2.79  10.34+1.65*
REEAEA 13.79+2.63  11.71x1.83  9.51:1.66*  8.34x1.36%¢

W SRR A LR, #+P<0.01; SEIRIZ LR, *P<0.05,%P<0.01; 5
R R A LA, “P<0.05,

3.2 BEASHRICYINT A A I BRI () 52

SIEW A e BERIZH 0.0.5.1.1.5.2 h [fi 4
P T (P<0.01),, SHRERIZ L B 4550 &=
41 0.2 h BEEIW] 5 AR (P<0.05) , B 4% i f i 21
0.0.5.1.5.2 h IMAHAEH B FEAK(P<0.05) , SHEEALIK
FlH A g, B AT R 4L 0.1, 1.5 ho I pE s I
FEAR(P<0.05), TEWLEE 2,

SIEH A A B AUC B THE (P<0.01)
SRR LU, B A8 R i 4 AUC B W B AR (P<
0.05) , SEEAIE 2 b, &R A Tl 4l AUC 1
BREAR(P<0.05), FEILA 1,

50— kK

40_ \\
30
o
=)
£e
20
10
o S ‘
R D B
&) N
»’,ﬁgl\ N
L

E1 EFERUESHEKXR AUC HIZIE
L HIEH A L, #4P<0.01; SHEAIYL HLHE,"P<0.05; 585 4%
TR A 3, ©P<0.05

F2 BHAKXKBRARFEETE S MELER (v+s,n=6, mmol/L)

5 0h 05h lh 15h 2 h
EHA 4.67+0.67 6.3320.59 7.530.72 5.62+0.62 4.45+0.68
BRI 15.57+2.19%x 29.224+2.04%% 23.65+2.16%% 19.432.14%x 16.4242.25%

FEAARA A 11.72+2.81 26.70+2.67 27.77+3.09 20.48+2.52 12.82+1.82
FEAS A 8.32+1.34% 24.52+2 88" 20.68+2.55° 13.93x1.76%¢ 10.10£1.61%

1 HIEF A L, *+P<0.01; SR LLAL, *P<0.05,%P<0.01 ; R IR B4 UL, ©P<0.05,°“P<0.01,,
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3.3 EEARIREUY AT A 4K B FINS . HOMA -IR 1
AL

S IFH4H A BRI 4] FINS . HOMA -IR ¥ B
IR (P<0.01), SR AR, REACIGH Al 55
Z5E R 2 FINS . HOMA-IR ¥ i B 1% (P<0.05,
P<0.01), SEEZRMEF AL AR, A4S =57 =4l FINS
B R RRAR(P<0.05) , TEULK 2,

15 %
2
3107 e
= g
B 5
g
#
0 ] /
B S N 3 K B B
ERA ; ’ VR ’
il %fy ,{;@ %\%f & g&@’ ){%\%//
R Al
o S

B2 HFREWITEHEKER FINS F1 HOMA-IR 9540
W S IER A, #P<0.01; SAIIY] L, *P<0.05,%P<0.01;
HREAEFEAH AL, “P<0.05,

3.4 BEAHRICYINT A AL BRUMLAR () 5E

HIEW A e, A TG TC LDL-C ¥ &
FH55 (P<0.01) ,HDL-C B 2 B I (P<0.01) , 545551
2 A, AR HI 4 TG B B AR (P<0.05) s RE 2%
A TG TC ¥ K (P<0.05,P<0.01) ,HDL-C
W 5 151 (P<0.05) o HEEASARG 40 g, 25 il
2 TC B FEIR (P<0.05), TEILE 3,

5 " I
RO
4 ‘ m— R

o mm AR A

mmol/L

I.DI.-C
B3 FHFRERT &K R s B2
B S IEH AL, *#P<0.01; SR HEL, *P<0.05,%P<0.01;
SEAAR R A, “P<0.05,
3.5 BEASTEHUCYIN 254K BRUAA TR B ) 5 M)
HIEH 4L b, BERI4] SOD & B i F A% (P<
0.01),MDA &&=l g FFH(P<0.01) , SHRIZ L,
RERAG A B AL = 4] MDA B i ¥ i B f%
& (P<0.05,P<0.01),SOD & & ¥ & 7t (P<0.05,
P<0.01) , SEAAGHE A i, B m 24l MDA
SR W FER(P<0.05), LA 4,

TG TC

e H R 25K hitp://hnzyydxxb.hnuem.edu.cn 811
~ 6+ 2
2 g
& —= 40
5 £
< 44 =
Elﬂﬂ ?EH
QT il
o < 20
3 2 g
LB A7 0
N P 4 BB B
S & S
B S el
%‘ %v /%&v )@,v

B4 HFERIIITEHKRIMTE SOD MDA KFEHFMT
W SIER A R, #+P<0.01; SHRIZ 3, *P<0.05,%P<0.01; 5
BEARTIER A 8, ©P<0.05

3.6 REASFEIBUYINS 25 2H R ST IEZH 2L A 50

R TR /NS 2] DU/ N S s PR
SR TREPIR A1, AR 5] T FE ML A K i A UL B 2 58 1
AR R, A DL/ DNV i A i 2 0 A R 2 TP A2 21
SERRCIIA 40 M 1] BN TS M, S AR I AL PR
PR HRSIZERL, i UL R AR R, FEA B AR
MRS, SRR LA, R AR AR A AR )
AR E AL S W AR, T2 RS AR X
3, RAYEANE SRS A D8

fRIGARE ARkl
B 5 SRR &k RETREAAH
1 (HE 5, x200)

3.7 AR5 4K B E 41 41 SIRT1 AMPK |
PGC-1lo 25 FAFRIA I 50

S IEH 4 bR BRI 4 SIRT1,AMPK \PGC-1a
T H A B EFRR (P<0.01) , SAERIZH LS AR
R4 A4S w775 4H SIRT1  AMPK \PGC-1a 75
2RI 5 TH R (P<0.05, P<0.01) , S5 &
H I, B4 4 SIRT1 AMPK . PGC-1a 2
FRHH BT (P<0.05), TEULE 6,
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SIRT1 W e s e 120 kDa
AMPK Wmg %= ssss &8 (4 kDa
PGC-1q % e === === 100 kDa
B-actin - W e e
A BI jC D
0.5 0.4 0.4
- E.‘
g 0.3+ E?;) 0.3
2 b
= 0.2 Z 0.2
¥ =
E: 0.1 § 0.1
0.0- 0.0
H B D B O N SN 4 S D B
& @ 6\5\\%/ %;%\%/ & \ff;h\%f éfg&' Pous & \g@\%’ é;&\*
WK W W R
B 6 BHFERYITEEKXRITAFHAL AMPK SIRTI PCC-1a BB RIEHFM
W AE R 2 BRI ; CARAS I H 4 ; DR S e A B 2 5 55 IE 4 LU AL, P<0.01 ; S RERIZ LEER , *P<
0.05,"P<0.01; FAEAAG AL LL#E, “P<0.05,
4 it REACHY AT RS R B b R
JTE

T2DM 555 1) 9 RS LA PR 2 e &2 ZE AR A e
B Z AW AS R b RS AU B 2E T T2DM
RH: REREA AR BRI R Qi 2 S 2 T2DM
KA EERA 5 R ICHUB VAR,
FABURE RS AECIZE ALY SRR, S AE X
AT UG SRR, B R B 4, s ma kA Cillt
IR R AP, AR S50 i = i Tk R A STZ
RCIEEST T2DM KRR RS | & B A5 Bl mT LA R
fik T2DM KA FBG FUMLAR , M3 OGTT, H-REASHH
B REAK T2DM K BRUBE & R AT . HOMA IR, i35
JB 5 ZRHCH R

AN O BB B AN RE R 1 B Ah )
Jo 5 PN R R, R LA M PR, 76 R
ANEURF ARG & B, R 7KSF- ROS W] LIk
AP, 1 S0 S T AR I T LS i 5 R,
MDA S48 H i 3L A P I b N 1R FT g 7 1 1T 2
BP0 3k S A, S S g S Ak R A 4 1 e A
i, PR WRAILAA P i I 3 S b A 3 AR A4 i 32 46 40 1)
FRE ., SOD J&—Fr A (bl , T 2T R A fh i 4
B ESF H S Ak o i S8 A S A48T DL B R AR A
TR R 3 DN T B A A R I N B
A RE T OCsEE bR . ARSEIRAS R W], T2DM
KA TEAREYNGIT G , MDA &= T F%,S0D
TR RR R AP RR S s AL B Ak
RE 7178 RO A A N AR A5

JHF A 2 B 5 A I ) R B 2 — |, R b

FAF T30 FE 32 BRI 5 AN RE & A5 1E A HAE
FH 5 P IR I 2L, e R R T2DMUS ) AR5
URFoT kB, REAS PR U BR U W I 2l T2DM KRR
JHNE g 3 ARAE, , e AP UG YT S , T2DM KRR
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